This paper provides new evidence on the relations between managerial and institutional ownerships and firm performance. These relations are found to be affected by firm's stock price informativeness and corporate governance. Based on a sample of US firms from NYSE, AMEX, and NASDAQ between 1989 and 2006, we document three important findings. First, managerial ownership and firm future performance are non-linearly related; the positive relation is stronger for firms with less informative prices or more agency problems. This finding suggests that poor governance and uninformative price increase the importance of managerial value creation for their firms by improving internal governance. Second, institutional ownership has a significant positive impact on firm future performance, with larger impact for firms with less informative prices or good governance. However, institutional ownership, which reflects external monitoring, has a weaker positive effect compared to managerial ownership, which controls for internal governance. Third, the interaction between managerial ownership and institutional ownership has a significant positive impact on firm future performance, suggesting that there are synergistic effects of internal and external corporate governance mechanisms in improving firm value.
Introduction
The economic relation between ownership structure and firm performance has long been a key issue in corporate finance and governance. Morck, Shleifer and Vishny (1988) document a non-linear relation between ownership and firm performance. They conjecture that the non-linear relation between managerial ownership and firm performance is due to the balance of alignment of interest and entrenchment between shareholders and managers. Shleifer and Vishny (1986) model the large shareholders, including banks, insurance companies and funds, find that they have enough incentives to monitor the management, initiate takeover if necessary and thereby improve firm value. Voluminous researchers study the ownership-performance relation under various paradigms [Demsetz (1983) , Demsetz and Lehn (1985) Holderness and Sheehan (1988) 117 Whilst firm performance is related to ownership structure, Faure-Grimuad and Gromb (2004) show that public trading (smaller shareholder activities) affects large shareholder's private incentives to engage in value-increasing activities and increases firm value. They suggest that ownership concentration and stock price informativeness -are likely not to be independent‖. Wurgler (2000) and Durnev, Morck and Yeung (2003) 117 Holderness and Sheehan (1988) find that family firms have a lower Tobin's q than non-family firms while Anderson and Reeb (2003) find that opposite. Demsetz (1983) argues that ownership concentration is the endogenous outcome of profit-maximizing decisions by current and potential shareholders and should have no effect on firm value. Demsetz and Lehn (1985) , Himmelberg, Hubbard and Palia (1999), and Demsetz and Villalonga (2001) provide supporting evidences of Demsetz (1983) . Claessens et al. (2002) and Lins (2003) evident that in East Asian economies, ownership concentration improve firm values. Cronqvist and Nilsson (2003) further find that in Sweden, the cash flow ownership has a negative impact on firm value. Excellent literature survey are in Villalonga and Amit (2006) and Cheung and Wei (2006) . provide direct evidences of informative prices enhance firm value.
In essence, there are two important dimensionsstock price informativeness and corporate governance (control rights) -that can affect a firm's ownership-performance relation. Aforementioned studies find that ownership structure and firm value are both related to insiders' incentives. More recent studies provide evidence that insider incentives to create firm value are determine by stock price informativeness and corporate governance (control rights). An informative price is vital for manager incentives to have positive effects on the performance of a firm. Faure-Grimaud and Gromb (2004) suggest that an informative stock price increases the manager incentives to engage in value-increasing activities because of his activities can be publicly observed through the informative price. Hence, when mitigating owner-manager agency conflicts, managerial incentives and ownership are positively aligned with the stock price informativeness.
Similar to stock price informativeness, corporate governance and agency cost can also affect the impacts of manager ownership on performance. Classic corporate finance problem of owner-manager conflicts [e.g. Berle and Means (1932) and Jensen and Meckling (1976)] can be mitigated by giving large shareholders enough equity stakes as incentives to monitor the manager. As such, firm value may increase as the advisory and monitoring benefit excess the private benefit of expropriating minority shareholders. Villalonga and Amit (2006) suggest that the classic owner-manager conflict in non-family firms is more costly than the conflict between family and nonfamily shareholders in founder-CEO firms. Claessens et al. (2002) and Lins (2003) find support of excess large shareholders voting right over cash flow rights may reduces firm values but not enough to tradeoff the benefits from ownership concentration. Cronqvist and Nilsson (2003) find evidence in Sweden that cash flow ownership, rather than the excess voting rights, has a negative impact on firm value. However, the effectiveness of the corporate ownerships and their impacts on firm performance remain important research questions.
Moreover, managerial ownership is not the only type of corporate ownerships that determine firm performance. Existing literature shows that institutional ownership can affect stock market valuation of the firm. Davis and Steil (2001) Noe (2002) , suggest that instead of exerting external governance, institutional investors may choose to benefit from the information asymmetry from outsiders and avoid the cost of activism. Nonetheless, empirical evidences of the impact of institutional investors on firm value are far from conclusive.
Given the motivations above, this study sets out to examine the relationship between managerial ownerships and firm performance, and the variations of such relationship with respect to stock price informativeness and corporate governance. Equally important, we provide parallel examinations of the relationship between institutional ownerships and firm performance, and how the relationship varies with stock price informativeness and corporate governance. By examining the ownership-performance relations above, we are able to gain insightful comparison between internal governance (incentives) provided by managerial ownerships, and external governance (monitoring) provided by institutional investors. Further, this study considers the joint impacts of managerial and institutional ownerships provide important insights into the effectiveness of different corporate ownership and control mechanisms. It is not uncommon to have both manager and institutional investors to own significant proportion of a public firm. Manager's ownership can provide internal corporate governance such as incentives and control, while institutional ownership can provide external governance, such as monitoring and control.
Based on a sample of US firms from NYSE, AMEX, and NASDAQ between 1989 and 2006, we document three sets of new empirical findings.
First, consistent with Morck, Shleifer and Vishny (1988), managerial ownership and firm future performance are non-linearly related. Interestingly, this relation is stronger for firms with less informative prices or more agency problems. This finding suggests that managers improve firm value by (i) reducing costs of agency problem with better internal governance and (ii) lowering monitoring costs with more informative prices. We find that with sufficient equity stake, managers create more value for firms with poor governance or less informative stock prices, i.e. where information transparency is low and agency cost is high. The reason is that poor governance and uninformative price increase the importance of managerial value creation for their firms by improving internal governance. This creates additional incentives for managers with sufficient equity stake.
Second, institutional ownership can predict firm future performance, with larger impact for firms with less informative prices or better corporate governance. Institutional investors, contrast to traditional view of advisory and monitoring roles, improve firm value by producing information but not by providing external monitoring. However, the institutional ownership, which reflects external monitoring, has weaker effect compared to managerial ownership, which controls for internal governance.
Third, the interaction between managerial ownership and institutional ownership has a significant positive impact on firm future performance. This result suggests that internal governance (by manager) and external monitoring (institutional investors) have complementary economic impacts on firm performance. In addition, institutional investors create more value for a firm, by providing monitoring service, when managers have more incentives to co-operate results from their holdings of the firm. Our overall results are consistent with Shleifer and Vishny (1986) that large minority shareholders, such as the institution investors, mitigate free rider problem of managerial performance monitoring. This value creation by large minority shareholders is more profound when the stock price of a firm is less informative or better corporate governance. Finally the external monitoring role of institutional investors enhances firm value only when both institutional investors and managers have enough equity stakes to create the synergistic effects on improving corporate governance.
Overall, our results suggest that both manager and institutional investors has an informational role in creating firm value. However, the institutional investors cannot resolve the governance problem on their own when agency is high but can mitigate the agency problem with collective effort from them and a firm's management with incentives aligns with firm performance.
In terms of contributions, our study presents new empirical evidence on how institutional investors, managers and their interactions can enhance firm value, and how these impacts are dependent upon firms' corporate governance and information environments. Our findings provide the following contributions. First, for the ownership-performance relation, we identify two important firm characteristics which affect this relation, namely corporate governance and price informativeness. Our findings enrich the theory on manager ownership and its relation with firm performance [Morck, Shleifer and Vishny (1988) among others] by looking into what price informative or governance condition will managerial ownership matter for firm value; our findings are also consistent with Ferreira and Laux (2007) that better corporate governance firms has also more informative prices. Second, our overall findings add to the existing literature by demonstrating that internal governance (incentives) provided by managerial ownerships have largest positive impacts on firm value for firms with less informative stock prices and higher agency problems; in contrast, external governance (monitoring) provided by institutional investors can increase firm value when firms are subject to less informative stock prices, but it cannot mitigate agency problems. Our findings suggest that role of institutional investors is informational, while the role of manager ownership/incentives are both informational and governance (e.g. monitoring, incentives, control). Third, managerial ownerships can complement institutional ownerships in improving firm value when firms are subject to less informative stock prices and higher agency problems. Our study is among the first to document that that managerial incentives and institutional influences are complement, rather than substitute, governance mechanisms.
The remainder of the paper is organized as follows. Section 2 provides a description of the empirical framework and the methodology and data adopted for this study. Section 3 presents the descriptive statistics and the empirical findings on the relationships between managerial and institutional ownerships and firm performance. Further evidence on joint impacts of managerial and institutional ownerships is provided in Section 4, followed by the conclusions drawn from this study in Section 5.
Framework and testable hypotheses
Our paper focuses on the net effect of managerial and institutional ownership on firm value in separate framework and in joint consideration under various governance level and price informativeness. In this section, we develop testable hypotheses on both types of ownership with respect to the existing evidences. Our test not only identifies different roles of managers and institutional investors but also constructs the environment of governance and price informativeness. Ferreira and Laux (2007) suggest that better governance firms are associated with more informative prices. Our tests enable us to identify this unobservable relation of corporate governance and stock price informativeness, by looking at their impact on the each type of ownership-performance relations. H1: Manager of firms with more informative prices (less stock price synchronicity) or better corporate governance (less agency problem) has stronger impact on firm's performance when his ownership increase because stock price increases the manager incentives to engage in value-increasing activities because of his activities can be publicly observed through the informative price [Faure-Grimaud and Gromb (2004)].
Managerial ownership on firm value
On the other hand, for firms with less informative prices and poorer governance, the marginal productivity is the higher than those firms which are of more informative stock prices and good governance. As such, we have the following alternative hypothesis. H2: Manager of firms with less informative prices (more stock price synchronicity) or poorer governance (more agency problem) has stronger impact on firm's performance when his ownership increase, because managerial incentive can mitigate agency problem when information transparency is low and agency cost is high. In Faure-Grimaud and Gromb (2004)'s model, there is no agency problem.
Institutional investors on firm value
In the presence of owner-manager conflict, informed institutional investors with sufficient ownership can exert external governance, replace the incumbent management and initiate takeover if necessary [Jensen and Meckling (1976), Shleifer and Vishny (1986), Admati, Pfleiderer and Zechner (1994) ]. These studies implicitly assume some degree of information efficiency. However, Kahn and Winton (1998) and Noe (2002) suggest that instead of exerting external governance, institutional investors may choose to benefit from the information asymmetry from outsiders and avoid the cost of activism. These studies collectively suggest that the impact of institutional investors on firm value depends on the availability of firm-specific information and corporate governance practices. Therefore, stock price synchronicity or corporate governance can affect the impact of institutional investors on firm performance in two possible ways.
H3: Institutional investors of less informative price or poorer governance firm has stronger impact on firm performance when his ownership increase as they have better opportunity to improve the firm's operations through their advisory and monitoring ability (Shleifer and Vishny, 1986).
H4: Institutional investors of more informative price or good governance firm has stronger impact on firm performance when his ownership increase as the informative price (or good governance) lowers their monitoring costs (Holmstrom and Tirole, 1993), make them less costly to provide their expertise. Similar to other studies that examine the relation between ownerships and the firm performance [e.g. Morck, Shleifer and Vishny (1988)], we use Tobin's Q as a measure of firm value, which is computed as the market value of equity plus the book value of assets minus the book value of equity, scaled by book assets. We lag the explanatory variables so that ownership available in the beginning of the year can predict performance (Q) in the following year. Our regression of Tobin's Q includes different cohorts of explanatory variables that are useful to predict firm performances. These control variables have been used by Chung and Jo (1996) , and Gompers and Metrick (2001), plus additional control variables as follows: (i) Log(Number of Shareholders); (ii) Beta (estimated using OLS, from a standard CAPM model on value-weighted market returns over a rolling 5-year period); (iii) Residual variance (estimated using OLS, from a standard CAPM model on value-weighted market returns over a rolling 5-year period); (iv) Log(firm age); (v) Firm size proxy by log(total assets); (vi) Indicator of NYSE firms; and (vii) Log(shares turnover).
Stock Price Informativeness
We measure the stock price informativeness (the amount of private information of stock) by the stock return synchronicity, first suggested by Roll (1988) 118 The stock return synchronicity is measured by the correlation between the stock returns and the returns of corresponding industry and the market. The idea is that if the price of a firm's stock is informative in the sense that firm-specific information is always reflected by informed trading, the firm-specific variation in stock price should dominate the variation driven by a common set of information in the industry or market. Thus, more informative stock price should result in lower stock synchronicity, and vice versa.
Wurgler (2000) (2007) show the amount of private information in stock price -inverse measure of price synchronicity -has a strong positive effect on the sensitivity of corporate investment to stock price. Veldkamp (2006) shows that in an information market, if investors price an asset with a common subset of information because of high fixed costs of information production, the information of one asset affects the pricing of other assets and as such, asset prices co-move even if the asset fundamentals are uncorrelated.
Following where R i , R j and R m are return for stock i, industry j, and the market, in trading day t. We use industry returns in addition to market returns to control for publicly available information that cannot be reflected by the market returns. The industry return is the value-weighted average of individual firms' returns for 118 See for detailed review of development of the stock return synchronicity, as a measure of amount of private information in the stock price.
all firms with the same two-digit SIC code as the firm in concern. The market is the value-weighted average of daily returns of all stocks in CRSP. We exclude the firm in question from the calculation of industry return to eliminate the spurious correlations between firm and industry returns with only a few firms. 119 In addition, we include lag period industry and market returns to control for potential autocorrelation problems due to sparse trading. We use a logistic transformation to circumvent the bounded nature of 2 R and to yield a dependent variable more conforming to the normal distribution, that gives, .
Probability of Informed Trading
As an alternative measure of the stock price informativeness (the amount of private information in stock prices), we use the probability of informed trading, PIN (2002) and is available from the website of Soeren Hvidkjaer. 120 The idea of PIN is to measure the information asymmetry between informed and uninformed trades in a market by constructing a ratio of informed trades over total trades,
where  is the probability of an information event occurs,  is the daily arrival rate of informed traders, B  is the daily arrival rate of uninformed buy orders and S  is the daily arrival rate of uninformed sell orders. All of these structural parameters are estimated using numerical maximization of a likelihood function containing these parameters. The interpretation of PIN is that the higher PIN implies higher probability of informed trading, and hence more informative stock prices. Since PIN covers only NYSE firms, we use this measure as robustness and alternative measure of stock price informativeness. Our results are similar and the same conclusion remains for both the synchronicity and PIN (see section 4 below).
Main findings and interpretation
In this section, we examine: (i) the relationship between managerial ownerships and firm performance;
(ii) the relationship between institutional ownerships and firm performance; and (iii) the relationship between interaction effect of the two types of ownership and firm performance. The variations of these relationships are examined with respect to stock price informativeness and corporate governance. Based on a sample of US firms from NYSE, AMEX, and NASDAQ between 1989 and 2006, this study provides the following sets of new findings that may help to shed new light on the impacts of managerial and institutional ownerships on firm performance, as well as the ways in which stock price informativeness and corporate governance can influence the effectiveness of managerial and institutional ownerships. Table 1 presents the relationship between managerial ownerships and firm future performance (Tobin's Q). We examine this relationship across different firm characteristics including stock price informativeness, corporate governance, and information asymmetry. First, Table 1 shows that managerial ownership is higher for low stock price synchronicity or high PIN (more informative stock prices); this finding supports the theory by Faure-Grimaud and Gromb (2004). Institutional ownership is higher for firms with higher stock price synchronicity (lower stock price informativeness), suggesting that when price is not informative, external agency can provide not only monitoring but also increase information. Table 2 presents the relationship between managerial ownerships and future firm value (Tobin's Q), for different firms grouped by (i) stock price informativeness (synchronicity), (ii) probability of informed trading, PIN, and (iii) corporate governance level (G-index), according to the following regression equation (1): Table 2 shows that managerial ownership has impact on firm value, and that managerial ownership is non-linearly related to firm performance. The impact of managerial ownership is significant and positive, while the impact of the quadratic term of managerial ownership is significant and negative.
Managerial ownerships and firm future performance
Moreover, we examine this relationship across different firm characteristics including stock price informativeness, information asymmetry and corporate governance. We first examine the impact of managerial ownership for firms with high vis-à-vis low stock price informativeness. Hypothesis H1 posits that managerial ownership of firms with more informative prices (lower synchronicity) has stronger impact on firm's performance -suggesting that their impacts on firm value are the most important when firms are opaque or low price informativeness. The managerial ownerships have larger positive linear impact on firm's performance for firms with high price synchronicity (less informative prices) than firms with low price synchronicity (more informative prices).
Furthermore, we examine the impact of managerial ownership for firms with high vis-à-vis low Governance-Index, we find that the managerial ownerships have larger positive linearly impact on firm's performance for firms with high Governance-Index where firms are subject to poorer governance. This result is consistent with the theory that managerial ownership (private incentives) becomes more effective governance mechanism in improving firm value when firms are subject to poorer governance.
Further examination (results not reported here) shows that managerial ownerships have larger positive linearly impact on firm's performance for firms that have analyst coverage (less information asymmetry). Overall our findings here support the hypotheses H2, as managerial ownership has stronger impact on firm value when price is less informative or governance is poorer. Table 3 presents the relationship between institutional ownership and firm value (Tobin's Q), for different firms grouped by (i) stock price informativeness (Synchronicity), (ii) probability of informed trading, PIN, and (iii) corporate governance problem (G-index) according to the following regression equation (2): Table 3 , Panel A reports the results for all firms while Panels B, C and D report subsamples results for firms with different price synchronicity, probability of informed trading and governance index. Panel A of Table 3 shows that institutional ownership is non-linearly related to firm performance. The impact of institutional ownership is significant and positive, while the impact of the quadratic term of institutional ownership is significant and negative.
Institutional ownership and firm value
Panels B and C of Table 3 examine the impact of institutional ownership for firms with high vis-à-vis low stock price informativeness. We find that the institutional ownerships have larger positive linearly impact on firm's performance for high pricing synchronicity or low PIN, both indicating the firms in questions are having less informative stock price (or when firms contain more common information and institutional investors are more effective when firms are subject to higher information asymmetry). Our results in Panel B on informativeness subsamples and Panel C on PIN subsamples support partially the hypothesis H3 that institutional investors have stronger positive impact on firm value for firms with less informative stock prices.
Moreover, we examine the impact of institutional ownership for firms with high vis-à-vis low Governance-Index. Panel D of Table 3 reports the regression results of governance subsamples, and provides partial support for hypothesis H4. Institutional ownership has larger impact on firm value for low G-index (good corporate governance) firms. We find that the institutional ownerships have larger positive linearly impact on firm's performance for firms with low G-index where firms are subject to better governance. This result is different from the result of managerial ownership; institutional investors become more effective governance mechanism in improving firm value when firms are subject to better governance. This further suggests that managerial ownership (internal governance) could be more important for firms that are subject to poor governance. Further examination (results not reported here) shows that institutional ownerships have larger positive linearly impact on firm's performance for firms that have analyst coverage (less information asymmetry). Finally, these mixed results are interesting, because institutional investors may be valuable with monitors in traditional agency problem setting while their ability of producing information has not been explored fully, also the interacting effect with various corporate governance levels which we report in Table 4 .
Interaction effects of managerial and institutional ownership on firm value
To further explore how institutional investors create value for firms with different information content of stock prices and governance (in the presence of managerial ownership), we modify equation (2) to include the interaction of institutional ownership and managerial ownership as equation (3) Table 4 presents the interaction between managerial (internal governance) and institutional investors (external governance). This enables us to distinguish if the two types of ownership are substitutes as suggested in the literature or complement. This separation is important for a firm's policy making and value enhancement.
Panel A of Table 4 reports the results of the full sample. All variables are significant to explain the firm future performance with expected signs. Institutional ownership and performance is non-linearly related with the manager-institutional ownership interaction significantly positive, suggesting there exists potential synergistic effect of manager and institutional investors.
Panel B reports the results of the price synchronicity subsamples. The interactions of manager-institutional ownership are significantly positive and it is stronger for firms with less informative stock prices (high synchronicity) while the individual coefficients of institutional ownership and its quadratic term result insignificantly. Panel C reports the results of the PIN subsamples. Consistent with Panel B, the interactions of manager-institutional ownership are significantly positive in both subsamples. This interaction effect is stronger for firms with less informative stock prices (low PIN). The individual coefficients of institutional ownership and its quadratic term are all insignificant. Our conjecture is that there is an informational role of institutional investors, i.e. the institutional investors are better off from a more informative price results from public trading. However for the institutional investors to increase firm value via increasing the information content of stock prices, the manager of the firm need to have enough private incentives to put effort together with the institutional investors such that the indirect benefit of informative stock prices from active public trading (Faure-Grimuad and Gromb, 2004) can be realized.
Panel D reports subsample results of firm with good governance (low G-index) or poor governance (high G-index). The interaction effect between managerial and institutional ownership has significant and positive impacts on firm performance for both low and high G-index firms, with larger impact for firms with good governance (low G-index). As in Panel D of Table 3 , the impact of institutional investors on firm value is significant only for firms with good governance. The signs are in opposite directions with respect to Panel D of Table 4 when we include the interaction of manager-institutional ownership. The result in Panel D of Table 4 suggests that if managerial ownership is zero (non-zero), an increase in institutional ownership lowers (improves) firm value. This is striking as it is a shape contrast to the previous studies that institutional investors monitor the manager and create value by improving a firm's operation strategy. While potential multicollinearity problem maybe of concerns, we offer an explanation on our results. For a firm which its manager have no equity stake (or other forms of compensation align with firm performance), a monitor can only replace the incumbent management. Therefore increase in ownership of the institutional investors in such a firm is more probable to destroy firm value when the costs of expropriation of small shareholders by the large shareholders exceed the benefit of advisory and monitoring by the large shareholders [Villalonga and Amit (2006)].
Overall, our results suggest that both manager and institutional investors has an informational role in creating firm value. In summary, our study contains three sets of findings and contributions. First, Tables 1  and 2 present managerial ownership and firm value with respect to price informativeness and governance.
The overall findings support agency theory and corporate transparency. Second, Tables 1 and 2 present institutional ownership and firm value with respect to price informativeness and governance. The findings support external governance and institutional monitoring. Third, Table 4 presents the interactions of managerial and institutional ownerships on firm value. The findings support that institutional ownership and managers ownerships are complement but not substitute; in contrast with the view that manager's monitoring make institutional investors redundant as monitors. However, the institutional investors cannot resolve the governance problem on their own when agency is high but can mitigate the agency problem with collective effort from them and a firm's management with incentives aligns with firm performance.
Conclusion
This study is among the first to identify two important dimensions that can influence a firm's ownership and performance relation, namely corporate governance and stock price informativeness. In this respect, we examine managerial ownership, institutional ownership, and the interactions of the two. This study provides new empirical evidence that can enrich the theory of corporate ownership and its relation to firm performance [Morck, Shleifer and Vishny (1988) among others]. We find that, with sufficient equity stake, managers can create more value for firms with poor governance or firms with less informative stock prices, i.e. where information transparency is low and agency cost is high. Poor corporate governance and uninformative prices seem to make managerial ownerships matter more and create additional incentives for managers with sufficient equity stake to improve firm value. On the other hand, institutional investors increase more value for firms with low price informativeness and good governance. This suggests that institutional investors can create more value by producing firm specific information; however, external governance and monitoring performed by institutional investors alone cannot resolve the governance problem when agency conflicts are severe. Furthermore, institutional ownerships can interact with managerial ownerships in improving firm value when firms are subject to less stock price informativeness and higher agency problems. Managerial incentives and institutional influences are complement, rather than substitute, in providing corporate governance and improving firm value. The crux for enhancing corporate governance is to search for the collective efforts from institutional investors and managers who have incentives aligned with firm performance. This table reports the summary statistics of ) log( ) log( log_ * where Q is one year ahead Tobin's q of the firm in question. Tobin's Q is computed as the market value of equity plus the book value of assets minus the book value of equity, scaled by book assets. Independent variables include the followings: (i) managerial ownership in percentage of total shares. (ii) square percentage of managerial ownership, (iii) share outstanding, (iv) beta computed by CAPM model on value-weighted market returns over a rolling 5-year period, (v) Residual variance, Sigma, is estimated using OLS, from a standard CAPM model on value-weighted market returns over a rolling 5-year period, (vi) firm size computed by market capitalization over total asset, (vii) share turnover, and ( 
